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PROBLEM TO BE SOLVED: To provide an information recording medium which cn reproduce 
information from both planes of surface and back to which labels having size being easy to read is 
attached even if a cartridge is not provided. 

SOLUTION: This recording medium is provided at least a recording layer 12 on a transparent substrate 
1 1 , information of the recording layer 1 2 is reproduced by focusing and irradiating a light beam 1 5 on the 
recording layer 12 through the transparent substrate 11 rotating the transparent substrate 1 1. In this 
case, a label pattern film 13 is formed on a transparent substrate plane of an incident plane side of the 
light beam 15 of a region of the recording layer 12, and the label pattern film 13 has such a characteristic 
that transmissivity is large at approximately wavelength of the light beam 15 and reflectance or 
absorptivity is large at one part of the other wavelength. 
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(54) Title of the Invention: INFORMATION RECORDING MEDIUM 

(57) Summary 

(Task) 

To provide an information recording medium without a cartridge, enabling to reproduce 
information from both the surface and from the back side, while a label provided with a size that 
is easy to read is attached to it. 

(Solution Means) 

At least a recording layer 12 is created on a transparent substrate 11, and because light 
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beams 15, passing through said transparent substrate 1 1 while said transparent substrate 1 1 is 
rotated, are focused on said recording layer 12 to induce irradiation, information of said 
recording layer 12 is regenerated in an information recording medium. A label pattern film 13 is 
formed on the face of said transparent substrate on the incident light face side of said light beams 

15 in the region of said recording layer 12, wherein said label pattern film 13 is characterized by 
a large transmittance in the vicinity of the wavelength of said light beams 15 and by a large 
reflectance or absorptivity in one part of another wavelength. 

[figure] 

26 label reading direction 

25 light beams for regeneration 

30 adhesive layer 

16 label reading direction 

1 5 light beams for regeneration 
[center] disk center hole 

23 label pattern film 

21 transparent substrate 

22 recording layer 

12 recording layer 

1 1 transparent substrate 

1 3 label pattern film 

(Scope of the Patent's Claims) 
(Claim 1) 

An information recording medium, characterized by the fact that at least a recording layer 
is created on a transparent substrate, light beams passing through said transparent substrate are 
focused on a recording layer while said transparent substrate is rotated, causing irradiation so 
that information on said recording layer is regenerated; 

wherein a label pattern film is formed on the face of said transparent substrate on the side 
of the incident light face of said light beams; 

and said label pattern film is characterized by having a large transmittance in the vicinity 
of the wavelength of said light beams, and a large reflectance or absorptivity in one part of 
another wavelength. 

(Claim 2) 

An information recording medium, characterized by the fact that at least a recording layer 
is created on a transparent substrate, and light beams passing through said transparent substrate 
are focused on a recording layer while said transparent substrate is rotated, causing irradiation so 
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that information on said recording layer is regenerated; 

provided with an attached transparent substrate construction of at least 2 sets comprising 
a first transparent substrate and a second transparent substrate; 

in an information recording medium, wherein information is regenerated through said 
first transparent substrate in the first recording layer, information is regenerated through said 
second transparent substrate in said second recording layer; 

wherein a label pattern film is created displaying the content of said first recording layer; 

a label pattern film is created displaying the content of said second recording layer, 
formed on said second transparent substrate face on the incident light face side of the light beams 
in the region of said second recording layer, and on said first transparent face on the incident 
light face side of the light beams in the region of said first recording layer; 

wherein said label pattern film is characterized by having a large transmittance in the 
vicinity of the wavelength of said light beams, and a large reflectance or absorptivity in one part 
of another wavelength. 

(Claim 3) 

The information recording medium described in claim 1 or claim 2, wherein the label 
pattern film is a laminate film. 

(Claim 4) 

The information recording medium described in claim 1 or claim 2, wherein the label 
pattern film is a multilayered interference film. 

(Claim 5) 

The information recording medium described in claim 1 or 2, wherein the label pattern 
film is a film in which a blue pigment is mixed with a resin binder. 

(Claim 6) 

The information recording medium described in claim 1 or 2, wherein the label pattern 
film is a film in which a red pigment is mixed with a resin binder. 

(Detailed Explanation of the Invention) 

(0001) 



3. 



(Sphere of Technology Belonging To The Invention) 

This invention relates to an information recording medium such as an optical disk 
enabling to record and regenerate easily a large amount of information by using optical beams. 

(0002) 

(Prior Art Technology) 

Optical disks have particularly superior characteristics as devices for storage of large 
amounts of information, similar to hard disks. Because optical disks can be transported, in 
particular only the part on which information is stored which can be recorded and played back 
with optical beams, they are an optimal medium for transport and distribution of data such as 
moving images and multimedia information. 

(0003) 

Conventional optical disks, having a disk shape with a thickness of about 0.6 mm, are 
provided on the surface with a transparent disk, which can be made of polycarbonate or the like, 
with stripe-shaped groove, formed as a fine concave part for example with a width of 0.56 |im 
and with a pitch of 1.12 |im. When sputtering or a similar treatment is applied to the surface of 
this substrate, a thin film can be formed from a phase-change recording material such GeSbTe, 
or AglnSbTe, or the like, or TbFeCoTi, or TbFeCoTa or a similar optomagnetic recording 
material is used to form a thin film. This thin recording material film is often employed 
sandwiched between a protective layer such as a transparent dielectric layer made of titanium 
oxide, ZnS and SiC>2 mixture, or Si3N4 alloy or the like. In addition, on top of that is often 
created a heat radiation layer or a reflection film layer made of Al alloy or Si, or Si/Al alloy 
laminated layer film. A protective film layer is also often created on top of that, for instance from 
an ultraviolet ray curable resin, or from an inorganic dielectric. The structure of these laminated 
layers has in addition to the above mentioned functions also a multiple optical interference 
effect, so that one entire recording layer can be operated with this effect. These laminated layer 
products are often created with 2 sheets attached so that a thin film of recording material is 
attached on the inner side, and a transparent substrate is attached on the outer side. Because with 
this design, information can be played back (and recorded) on both surfaces, the recording 
capacity of the information recording medium can thus be doubled. 

(0004) 

In addition, in a specialized optical disk for playback, fine disk-shaped or oblong pits are 
formed on the surface of a transparent substrate made of polycarbonate or the like having a 
thickness of 0.06 mm, etc., and a recording layer is created by using a reflection film layer made 
of Al or an Al alloy by applying sputtering to the surface of the substrate. 

(0005) 
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When these transparent substrates, which are provided with a guiding groove or pits and 
a positive type photoresist, are exposed to laser beams, after a light reaction has been induced, 
they will be developed and a concave part will be formed. This is then used as a stamper to 
create large amounts of copies with the injection molding method or a similar method. 

(0006) 

Recording and playback of information contained on conventional optical disk media was 
performed with laser beams applied through a transparent substrate along the periphery of a 
guiding groove having a concave-convex shape so that either the groove part (concave part) or 
the flat part (convex part) was irradiated as it had tracks containing information. 

(0007) 

These laser beams were constricted with an objective lens with an approximate diameter 
of barely 1 [im. A focus servo was then used in order to focus the laser light beams with such a 
small aperture. 

(0008) 

Said guiding groove was used for a track servo enabling tracing in order to determine 
with precision the information track position with the laser beams. A position deviation signal 
(track error signal) of an error between the laser beam and the guiding groove was then detected 
with the push-pull method. Specifically, the far field pattern of the reflection light from the 
optical disk substrate was detected with an optical detector divided into, 2 segments, and the 
positional deviation between the laser light beam and the guiding groove on the optical disk 
medium was detected from the difference in the light current detected in both light reception 
regions. The value of the depth of this guiding groove for a track servo was commonly set in the 
vicinity of A/8 when the object was to achieve the largest track error signal, or close to 3 X/S (in 
this case, X is the wavelength of the laser beams in the transparent substrate). 

(0009) 

These recording and playback information tracks were generally divided into a plurality 
of information recording position segments per one periphery, and respective address numbers 
were allocated to these segments. 

(0010) 

Recording of information was performed so that while the optical disk medium was 
rotated, a thin-film layer of the recording material was thus moved with a specified speed, 
irradiation with laser light beams was applied through a transparent substrate and track servo was 
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conducted so as to position the laser beam on the information track, while the focus servo was 
applied so as to achieve focusing on the recording material thin-film layer and the strength of the 
laser light beams was modulated according to the recording information. If the recording 
material was a phase-change material, overwriting (writing again) was achieved by modulating 
the laser light strength to Pwl and Pw2 (Pwl > Pw2) created between the non-crystalline level 
and the crystalline level. Specifically, a non-crystalline status mark was formed in the segments 
that were irradiated with the laser light beams having the strength of Pwl to the extent that the 
phase-change material thin-film material would melt, while in other segments than said non- 
crystalline mark segments, irradiation was applied with laser light beams having the strength of 
Pw2 to the extent that fusion would not occur in these segments to create crystalline state. 
Accordingly, since the crystalline state was likely to be formed with crystalline characteristics 
that should have non-crystalline characteristics prior to irradiation in other segments than the 
non-crystalline mark segments, overwriting (writing again) was thus achieved in locations where 
information has been already recorded. 

(0011) 

Playback of information that has been recorded on this optical disk medium was 
performed when the optical disk medium was rotated, the thin-film layer of recorded material 
was thus moved with a specified speed, irradiation with laser beams was applied through a 
transparent substrate, and while a track servo was applied to position the laser light beams on the 
information track, and a focus servo was applied in order to focus on the recording material thin- 
film layer, irradiation was applied with a constant strength of laser light beams Pr, which was 
weaker than the strength during recording (Pwl > Pw2 > Pr). Light reflected from the optical 
disk medium was received with a light detector, and playback of information was achieved by 
changing the amount of reflected light. If the recording material was a phase-change material, the 
reflectance and/or phase difference between the non-crystalline state and the crystalline state was 
utilized. 

(0012) 

A thin type of film was thus desirable for recording and playback devices using such 
information recording media. That is why an information medium that has no cartridge is also 
desirable. 

(0013) 

(Task To Be Achieved By This Invention) 

However, the problem was that the user was not able to affix a label that would be easy to 
read and large to such an information recording medium, enabling to regenerate information 
from both the surface and rear face of a medium not provided with a cartridge. 



(0014) 

The purpose of this invention is to provide an information recording medium without a 
cartridge, enabling to reproduce information from both the surface and from the back side, while 
a label is attached to it and provided with a size that is easy to read. 

(0015) 

(Means To Solve Problems) 

Said purpose is achieved with the following means. 

(0016) 

Specifically, this invention provides a recording medium, wherein at least a recording 
layer is deployed on a transparent substrate, in an information recording medium in which 
information is regenerated in a recording layer by irradiation with light beams passing through 
said transparent substrate when said transparent substrate is rotated, so that a label pattern film is 
formed on the face of said transparent substrate on the incident face side of said light beams in 
the region of said recording layer, and said label pattern film has such characteristics that the 
transmittance is large in the vicinity of the wavelength of said laser beams and reflectance or 
absorptivity is large in another part of the wavelength, while at least a recording layer is 
employed on a transparent substrate and an information recording medium. 

While said transparent substrate is rotated and irradiation with light beams is applied 
through said transparent substrate and focused on said recording layer, information is 
regenerated on the information recording medium. The transparent substrate has a construction 
comprising at least 2 sets of attached transparent substrates, namely a first transparent substrate 
and a second transparent substrate. The light transmitted through the first transparent substrate 
regenerates information in a first recording layer, and the light transmitted through the second 
transparent substrate regenerates information in a second recording layer of the information 
recording medium. 

A label pattern film displaying the content of said first information layer is formed on the 
surface of said second transparent substrate on the incident surface side of the light beams in the 
region of said second recording layer. The label pattern film displaying the content of said 
second recording layer is formed on the face of said first transparent substrate on the incident 
surface side of the light beams in the region of said first recording layer. Said label pattern film 
provides an information recording medium characterized by having a large transmittance in the 
vicinity of the wavelength of said optical beams, and a large reflectance or absorptivity in one 
part of another wavelength. 

The label pattern film should be laminate film, said label pattern film should be also a 
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multilayered interference film, and said label pattern film should be also a film in which a blue 
type of pigment is mixed with a resin binder, and said label pattern should be also a film in 
which a red type of pigment is mixed with a resin binder. 

(0017) 

(Explanation of an Embodiment Mode) 

The following is an explanation of an embodiment mode of this invention based on the 
reference figures. 

(0018) 

(Embodiment) 

The following is an explanation of an embodiment mode of this invention based on the 
reference figures. 

(0019) 

Figure 1 is a simplified cross-sectional diagram used to explain the information recording 
medium of this invention. Figure 1 shows an optical disk medium in one example thereof. A 
recording layer 12 is formed on top of a transparent substrate 11, while a label pattern film 13 
displaying the content is formed on the opposite side to the recording layer 12 with respect to the 
transparent substrate 1 1 . This transparent substrate 1 1 , the recording layer 12, and the label 
pattern film 13 create one recording medium element 14. A transparent substrate 21, a recording 
layer 22, and a label pattern film 23 are provided, creating one more recording medium element 
24, affixed with an adhesive layer 30 so as to create the opposite side for the label pattern films 
13, 23, and so that an information recording medium is completed enabling to regenerate 
information from both the surface and from the rear face side of the medium. In addition, the 
terms recording layers 12, 22 include in this case so called already recorded layers, wherein a 
reflection layer is to be provided with pits on a transparent surface. Regeneration of information 
in the recording layer 12 is performed by irradiation through the transparent substrate 1 1 with 
light beams 1 5 for playback, and information in the recording layer 22 is regenerated by 
irradiation with light beams 25 for regeneration passing through the transparent medium 21. The 
invention is characterized by the fact these regeneration light beams can pass through the label 
pattern film causing irradiation in the recording layer. Because according to this invention, 
regeneration light beams have been selected that can pass through the label pattern film, the 
direction of the regeneration light beams can thus be identical to the label reading directions 16, 
26. At the same time, this also makes it possible to create a large label, wherein the recording 
layer region is superimposed on the label pattern region. This invention thus has an attached 
construction on both surfaces. The position in the incident depth direction created in the label 
pattern film should be in a direction that is as far from the recording layer as possible, and even if 
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a notch is created in the label pattern film, this is not a problem. In this sense, the position for the 
formation of the label pattern thus must be indispensably on the incident light surface side, and 
not on the side of the recording surface, or even in the transparent substrate. The label pattern 
film is thus a label pattern film that is optimal for reading without requiring a large transmittance 
of other wavelengths than the wavelength of the regeneration light beams, because a large 
reflectance is created in another wavelength. 

(0020) 

As one can see in a simplified cross-sectional diagram of an information recording 
medium according to prior art shown in Figure 3, a recording layer 102 is created on top of a 
transparent substrate 101, and a label pattern film 103 is created on top of that. Although 
regeneration of information on the recording layer 102 takes place when regeneration light 
beams pass through a transparent substrate 101, an attached construction on both surfaces is not 
enabled because the label can be read only from the side of the label pattern film. 

(0021) 

The label pattern film can be formed by forming a film directly on the transparent film 
with a multilayered interference film, or with an attached laminate film using a multilayered 
interference film. The transmittance is large in the vicinity of the wavelength of the light beams 
for regeneration, and a large reflectance or absorptivity is created in one part of another 
wavelength (it is not necessary to create a large reflectance or absorptivity for all wavelengths; 
other than the regeneration wavelength). Thanks to these characteristics, the label can be read 
easily. The multiple interference design method can be used to realize this design. It is desirable 
when a laminate film is employed because this makes it easy to form a multicolor label pattern 
film. Another method that can be used to form the label pattern film when red light beams are 
used for regeneration is a method wherein a transparent resin binder is mixed with a pigment 
having a large transmittance for wavelength in the vicinity of the red color, that is to say a blue 
type of pigment. If the regeneration beams have red color, it is possible to mix a transparent resin 
binder with a pigment having a large transmittance for light wavelengths in the vicinity of the 
blue color, that is to say a red type of pigment. 

(0022) 

A recording light beam wavelength is also required for the recordable type of medium in 
addition to the wavelength for light beams for regeneration, as a wavelength confirming that the 
transmittance exceeds a certain level. 

(0023) 

In addition, if the medium is used so that an information recording medium is loaded on 
an information recording and playback device, irradiation with regeneration beams is performed 
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from the bottom side as shown in Figure 2 and the label cannot be read from the upper side. As 
shown in Figure 2, the medium that can be used in similar cases has a label pattern 43 deployed 
on the second transparent substrate 51, displaying the content of the first recording layer 42 
regenerating information through the first transparent substrate 41. It is desirable when the label 
pattern 53, displaying the content of the second recording layer 52 regenerating information 
through the second transparent substrate 51, is deployed on the first transparent substrate 41 so 
that it is convenient and easy to use from the viewpoint of the user. 

(0024) 

Further, although all the information recording media described above were media 
without a cartridge, it goes without saying that the scope of the present invention can be also 
employed by using the method of this invention also with a recording medium which is inserted 
into a cartridge. 

(0025) 

(Effect of the Invention) 

As was explained above, the information recording medium of this invention makes it 
possible to obtain an information recording medium enabling to regenerate information from 
both the front and the back face, with an attached label having a size that is easy to read, whether 
a cartridge is or is not provided. 

(Brief Explanation of Figures) • 
(Figure 1) 

A simplified cross-sectional diagram explaining an information recording medium of this 
invention. 

(Figure 2) 

A simplified cross-sectional diagram explaining another information recording medium 
of this invention. 

(Figure 3) 

A simplified cross-sectional diagram showing an information recording medium 
according to prior art. 

(Explanation of Symbols) 
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